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Abstract 

Klein-Gordon Equation has been solved in four dimension. The 
potential has been chosen to be any arbitrary field Potential. 
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1 introduction 

The author in 2002 (1), introduced a new method for solving non linear 
Partial differential equations. It seems that this method is able to solve a 
vast majority of nonlinear partial Differential equations. So far, author has 
been able to solve, Burgurs' equation (I) and(2), Naviar Stokes equation in 
one dimension(2) and Fischer equation. In This artcle we will Solve The 
well known Klein - Gordon Equation. As we will see This method makes the 
things very simple in many cases. 



To solve the problem we take to be a function of another unknown function 
like f(x, y, z, t) therefore; 



2 Solution 



Klein-Gordon Equation in four Dimension Is; 



dH 



4> - v 2 + F(4>) = o 



(1) 



<f>(x,y,x,t) = <f>(f(x,y,x,t)) 



(2) 



In this way we will have; 
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d 2 t dp [ dt ) df dt 2 u 

W = fv/ (5, 

VV = V.V* = ||(V/) 2 + |v 2 / (6) 

Substituting equations (4) and (6) in Klein-Gordon equation,, (equation (1)), 
will lead us to ; 

Since the function f(x, y, z, t) is quite an arbitrary function we choose it such 
that, we can solve the above equation . There may be several choices, among 
them we choose f(x,y,z,t) such that; 

df 

Vf = ~£ = ai + [3j + jk and = A (8) 

Here,a, /?, 7 and A are constants, with this choice, / will come out to be; 

f(x,y.z.t) = \t + l?.J> (9) 
here, - ^ = xi + yj + zk, and therefore equation(7) will be simplified into; 

||(A 2 -7? 2 ) + F(0) = O (10) 
To solve this equation we suppose that; 

| = GW (ID 



As a result; 

= dGW = dG(^_dl = dG(cP) = l d{G{4>)f 
df 2 df d<f> df d<j) W) 2 d<f> 1 } 

Therefore equation(lO) will be written as; 

Separating the variables and integrating both sides of the above equation will 
give G as a function of </>; 



G{<j>) = ±^j -2F(0)# (14) 
Since G(<f>) has been defined to be G((p) = therefore; 

:^ J -2F(<P)d<P (15) 



I d<P = ±f(x, y, z,t)+e (16) 
J y/j -2F(0)# 

and using equation(lO) we may write the result in a more explicit form ; 

r # = + + £ 
■/ v //-2F(0)rf0 

3 discussion 

Klein-Gordon equation is a well known equation and has been investigated 
by many authors(For example see the references in reference3). The way we 



have solved this equation is simple and straight forward. The result may 
help us to solve the equation for any arbitrary potential easily, Of course in 
cases that the term in equation(17)is integrable. 

More over we solved the equation for a special form of f(x, y, z, t). We have 
to see what other choices are possible. If we answer this question, the result 
will lead us to other solutions for Klein- Gordon equation that may be, very 
important in Physical applications. 
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